ABSTRAK
INTRODUCTION
Protein S is a plasma protein which serves to inhibit the blood clotting cascade. This protein deficiency causes increased risk of thrombosis. Although during this deficiency of protein C or protein S more commonly cause thrombosis in venous system, the arterial thrombosis is one issue that should be taken into account (National Institute of Health, Acar et al 2006) . Arterial thrombosis caused by a deficiency of protein C or protein S, although extremely rare, can cause several clinical manifestations. There are some reports on the cases of stroke, myocardial infarction, renal infarction and peripheral arterial occlusion caused by protein C or protein S deficiency (Cheng et al 2012) .
Clopidogrel resistance is defined as the complete blockade/inhibition of the P2Y12 receptor membrane. This can occur due to variations in clopidogrel absorption, metabolism of clopidogrel or clopidogrel combined with platelet-specific receptor. The use of thienopiridine clopidogrel, prasugrel, or ticlopidine as Double Antiplatelets Agent combination with aspirin compared cyclopentyltriazolopyrimidine ticagrelor or warfarin for the prevention of the incidence of stent thrombosis in some studies show effective results in aspirin with clopidogrel/ticlopidine/prasugrel with fewer higher advantage in Aspirin-prasugrel (study . Whereas, antiplatelet resistance rates as the cause of stent thrombosis still vary, either at installation using a BMS or DES (Kirtane & Stone 2011 , Buchanan et al 2012 .
In patients with myocardial infarction, management strategy of patients with this disorder is not widely discussed. Reperfusion strategy and long-term management is still based on the experience of individual clinicians. This article reported a patient with subacute stent thrombosis after PCI procedure and in-stent restenosis due antiplatelets clopidogrel resistance and deficiencies of protein S.
CASE REPORT
A woman, Ms. C, 58, went to Penang, Malaysia with risk factors of dyslipidemia, and coronary heart disease was found. DCA was done and significant narrowing was identified, ranging from osteal LAD up to mid LAD and proximal RCA. Then, PTCA was done with everolimus eluting stenting. After Osteal Cx Compromised stenting and kissing Balloon with Cx Osteal residual stenosis >50% were done, it was followed with implantation of a stent in the RCA. The patient was then sent home the next day with Cilostazol and Ticagrelor therapy. Thereafter, the patient returned home to Surabaya the following day.
During the flight, the patient experienced chest pain. After arriving in Surabaya, the patient visited a cardiologist, and was declared as having heart attack, with the ECG showing anteroceptal STEMI. Angiography was immediately done and we found total thrombosis in newly installed stent. Primary PCI was performed immediately, ended with the kissing balloon without stent implantation again. The patient was discharged a few days later with DAPT treatment of aspirin and clopidogrel. After intra-stent thrombosis had been managed, good outcome was obtained postrevascularization, although there was still residual thrombus within the stent.
Four months later the patient underwent treadmill stress test and obtained ST depression with significant segment in lead inferior and anterolateral so it was advisable for repeated coronary angiography. Laboratory results showed 295% clopidogrel platelet reactivity; control 281%, Aspirin 445% control 550%. This suggested that the patient was resistant to clopidogrel and aspirin sensitive. The results of the examination of protein S with the results of 42% (controls 83%), Protein C 112% (107% control). In conclusion, there was protein S deficiency, so in addition to being resistant to clopidogrel, the patient was also deficient in protein S.
DISCUSSION
Based on the time of occurrence, stent thrombosis can be grouped into four, acute stent thrombosis (0-24 hours after stent implantation), subacute stent thrombosis (24 hours-30 days after stent implantation), late stent thrombosis (30 days-1 year post implantation of the stent) and very late stent thrombosis (> 1 year ) (Brener et al 2013 , Antolin 2004 ).
Based on the classification according to the Academic Research Consortium (ARC), stent thrombosis is divided into definite, probable, and possible. Declared as definite if there is thrombus confirmed using the results of angiography coming from within the installed stent or in segments as far as 5 mm at the proximal and distal stent, accompanied by signs of ischemic chest pain at rest or ECG-specific, as well as up and down cardiac markers within up to 48 hours post-stenting. Declared as probable when there is death of unknown cause after 30 days of stenting or the index procedure, as well as the presence of repeated infarction in areas related to the stent installation, as proved by with or imaging if no repeated angiography that can prove the occurrence of new stent thrombosis or lesions in other sites. Then, it was declared as possible when there is death of unknown cause 30 days after the procedure was carried out.
Acute Stent Thrombosis is an event of typical chest pain that occurs suddenly with a change in ECG profile presenting as acute ischemic in accordance with the distribution of the affected blood vessel arising <24 hours after stenting installation in coronary interventions. Sub-acute stent thrombosis itself is marked by sudden typical chest pain with changing ECG profile of acute ischemic in accordance with the distribution of blood vessels that have been installed with stent, with no evidence of involvement of new lesions, and the increase of cardiac marker, within a period of 24 hours to 30 days post procedure. Late and very late stenting is classified based on time of occurrence of thrombosis post-stent installation/ implantation procedure, which is characterized by angiographic results that show definitive presence of stent thrombosis. Angiographically, stent thrombosis is a complete or partial occlusion of the blood vessel segments where the stent is installed mounted, with evidence of thrombus (Wenaweser et al 2005) . The risk factors have been identified which could increase the occurrence of stent thrombosis can be divided into originating from the characteristics of the patient, characteristics of lesion and procedural factors/ properties of the stent. Patient characteristics include: gene polymorphism, the use of antithrombotic inadequate, resistance of antiplatelet effect of Acetyl Salysilat Acid (ASA) and the class of thienopyridine (Buchanan et al 2012 , Dangas et al 2011 , patients with acute coronary syndromes and the presence of thrombus, kidney failure, low ejection fraction, smoke, decreased TIMI flow or diabetes mellitus, (Dangas et al 2011 , Aoki et al 2009 , resistance to antiplatelet, and interrupted use of antiplatelets (Buchanan et al 2012 , Dangas et al 2011 , Lipe & Ornstein 2011 . Procedural factors include incomplete/less optimal stent expansion, stent malposition, a stent is placed in the target of small blood vessels or stent with small diameter, placement of multiple stents (especially the implantation of a stent in bifurcation and overlapping stents), stent placed over existing thrombus or a stent is placed over stent containing residual dissection or previous thrombus before (Buchanan et al 2012 , Aoki et al 2009 . The natures of the stent itself are the type of stent (BMS or DES), the polymer layer, the thickness of the framework (strut thickness), the design of the stent and the stent's length (Brener et al 2013 , Elmariah & Jang 2012 , Buchanan et al 2012 , Aoki et al 2009 .
Antiplatelet resistance, especially the thyenopyridine group of clopidogrel types, is related to the incidence of cardiovascular events, in this case infarction or ischemia, although it has received the appropriate dose clopidogrel both during and after PTCA. This occurs because of inadequate platelet aggregation inhibition due to individual variability to clopidogrel, thus affecting the individual variability in the response of platelets with ADP. Clopidogrel is a pro-drug that requires oxidation by cytochrome P450 isoenzymes, followed by conversion to the active thiol metabolite by PON1 enzyme paraoxonase and PON3, before it can inhibit platelet function. Therefore, the individual variation in enzyme activity (eg, polymorphism) and/or receptor occupancy will affect in vitro effect of clopidogrel on platelet aggregation, clinical effectiveness, as well as an increased risk of bleeding. In the wide analysis of genome association, it is estimated that 83 percent of the individual variance in response to clopidogrel is due to genetic effects (Kirtane & Stone 2011 , Buchanan et al 2012 .
Restenosis primarily suspected when their recurring symptoms as symptoms of acute coronary syndrome with a more stable condition. The study by Cleveland in 1186 Instent restenosis (ISR) cases with BMS as much as 9.5% appeared as IMA/STEMI 2.2% and 26.4% unstable angina. While in some other studies DES stent restenosis by nearly 27%-50% appeared as unstable angina symptoms, and 5-11% appeared with symptoms of myocardial infarction. ISR definitive diagnosis is confirmed by coronary angiography, often performed as a therapeutic catheterization-based replication as initial therapy for stenting (Kirtane & Stone 2011 , Buchanan et al 2012 .
Indication of intervention with re-angiography and revascularization in patients with a history of repeat stenting before was the same compared to that of patients with stable angina (Dangas et al 2011 , Aoki et al 2009 . If the indications of revascularization are met, percutaneous approach is more advisable than bypass surgery, using a type of Sirolimus or Paclitaxel stent when ISR occurs resulting from BMS stent (RIBS-I study, ISAR DESIRE). ISR can also occur as a result of DES stent, although this is rarer. Evaluation must be specified when angiography is performed. Some opinions suggest the use of IVUS as an evaluation of stent restenosis as well as the involvement of peri-stent area (Buchanan et al 2012 , Dangas et al 2011 , Aoki et al 2009 . In RIBS-II study the use of repeated Sirolimus stents in restenosis DES stent provides good results. As the use of Paclitaxel, coated balloon delivers remarkable outcomes on restenotic stents, both BMS and DES (Dangas et al 2011 , Aoki et al 2009 .
Proteins C and S is a natural anticoagulant which is owned by our circulatory system (Brener et al 2013) . Protein C is a glycoprotein which has a molecular weight of 62 kD, and is synthesized in the liver. Protein C is a proenzym inactive, whereas the active form of the protein C is referred to as Activated Protein C (APC). APC has the main function is as an anti-thrombosis and profibrinolitik. As the anti-thrombosis, APC along with protein S (PS) inactivates factors VA and VIIA. In Protein C and S deficiency is one of the disorders included in the group thrombophilia disorders. Thrombophilia is defined as hereditary or derivative state that causes the patient to have increased risk of thrombosis. Some of the causes of hereditary thrombophilia is a deficiency of protein C, S and antithrombin III, factor V leiden, hyperhomocysteinemia, prothrombin, as well as an increase in factor VIII, von Willebrand factor (vWF) and fibrinogen. While the cause of acquired thrombophilia is antiphospolipid antibody, cancer and hyperhomocysteinemia due to deficiency of folic acid, vitamin B6 and B12 (ten Kate & van der Meer 2008 , Kattel et al 2011 .
Deficiency of protein C or S is a rare disorder. The incidence of protein C abnormalities ranges from 1: 16,000 to 1: 32000, while the incidence of protein S deficiency is approximately 1: 20000. Protein C deficiency is caused by mutation on chromosome 2, while protein S is caused by mutations in chromosome 3 (Kattel et al 2011) .
The diagnosis of protein C or S deficiency obtained from the examination of hematology showing levels lower than the normal value, using quantitative (immunological) and qualitative (functional assay) methods (Antolin in 2004 , Bhatt & Hauser 2008 . Quantitative examination uses ELISA analysis with monoclonal or polyclonal antibodies of protein C and S. Qualitative examination uses PTT or aPTT value measurement of the plasma. In principle, in patients with protein C and S deficiency, or inactivation of factors Va and VIIIA will be reduced, so that the blood clotting time will be faster. Repeated/serial examination of protein C or S level is performed in patients with borderline levels. Genetic testing and examination of family members sometimes necessary, given the nature of the inherited disorder (autosomal dominant) (Kattel et al 2011) .
When do we suspect that a patient has protein C or S deficiency? Examination of both these proteins is indicated in patients who experienced recurrent episodes of thrombosis that cannot be explained by other causes. Another indication is thrombosis at a young age (<50 years), unusual thrombosis location (liver, kidney), patients with a family history of blood clotting disorders, newborns with severe blood clotting disorder (DIC and purpura fulminant), and women with a history of recurrent miscarriage (National Institute of Health, ten Kate & van der Meer 2008 , Tiong et al 2003 .
Given its quite important role as a natural anticoagulant, deficiency of one of these proteins will increase the risk of thrombosis. On the other hand, deficiency of both these proteins (C and S), in addition to having higher risk of thrombosis, will also manifest in the occurrence of vascular lesions (Kattel et al 2011 , Hayashida et al 2003 . The main manifestations of protein C or S deficiency is thromboemboli veins, especially in the form of DVT (Deep Vein Thrombosis) and pulmonary embolism. While the incidence of arterial thrombosis, although extremely rare, can also occur. Several authors have reported the incidence of ischemic stroke, myocardial infarction and renal artery occlusion as a result of protein deficiency (Acar et al 2006 , Cheng et al 2012 , Hayashida et al 2003 . In this case the patient had STEMI 2 days after PTCA. In addition to traditional risk factors, such as dyslipidemia, protein S deficiency, as well as the presence of antiplatelets resistance, other risk factors are also suspected as in this patient. However, it was s only known 4 months after the installation. Nevertheless, the diagnosis of deficiency of protein C and/ or protein S was discovered several months after undergoing a complete hematological examination to find out the cause of intra-stent restenosis based on stress test results and clinical complaints.
In the case of Acute Coronary Syndrome (ACS) associated with a deficiency of protein C and/or protein S, the management principles is the same to SKA case in general. In ACS with ST elevation (STEMI), until now there has been no study comparing the most appropriate reperfusion therapy modalities in this patient group. Whether PCI or thrombolytic is more superior. Because there is no data, then we can only learn from experience in a few case reports. Damato et al say that PCI is still the main option in the case of protein C/S deficiency and SKA (D'Amato 2010). Mohatny et al say that thrombolytic therapy can also be used as an option (Mohanty et al 2004) . CABG (Coronary Artery Bypass Grafting) could be an alternative choice when PCI cannot be done. While Acar et al recommend the same, but added that if patients undergoing CABG, a graft of arteries are preferred, particularly in the involvement of LAD (Acar et al 2006) .
How does the influence of these disorders on general coronary intervention (either primary PCI or elective PCI)? Although the effect is not widely known because the incident is very rare, a hypercoagulable state that occurs in patients with protein C and S deficiency is believed to lead to increased complications in PCI action, both periprocedural and post procedural complications. Hypercoagulability and state of thrombophilia (including deficiency of protein C or S) are associated with risk of intra-procedural thrombosis, and the occurrence of post-action restenosis. Another problem to be reckoned with is the possibility of the occurrence of stent thrombosis. Turker et al. reported the occurrence of recurrent acute stent thrombosis due to deficiency of protein C and S (Acar et al 2006) .
Triple antiplatelet-anticoagulant (Aspirin, clopidogrel and warfarin) should be given during the 1st year (Acar et al 2006) . However, because warfarin in case of deficiency of protein C and S can cause warfarininduced skin necrosis, several other reports recommend dabigatran (D'Amato 2010) . Although the management is provided as explained above, the risk for thrombosis and late stent thrombosis remains unpredictable. As for the selection of the type of stent, there is no clear data, but in all cases, all clinicians use DES stent.
In this case, the patient was diagnosed with STEMI anteroseptal 2 days post-PCI in Penang, Malaysia and Primary PCI showed subacute stent thrombosis.
However, four months later after the action treadmill was performed with positive results in the form of a significant depression in the inferior leads and anteroceptal. The laboratory results revealed clopidogrel resistance and protein deficiency S.
Management of protein C and S deficiency generally depends on manifestations experienced by patients. Patients without symptoms and without clinical manifestations need not be given any treatment. Prophylactic therapy in this (asymptomatic) patient group should be considered when patients are at increased risk of thrombosis, such as prolonged immobilization and pregnancy. Whereas in patients with clinical manifestations such as thromboemboli, both venous and arterial, should receive anticoagulant therapy for 3 months to 1 year.
In patients with recurrent thrombosis, long-term anticoagulation should be considered. Provision of concentrate protein C is only done in cases of acquired immunodeficiency (Lipe & Ornstein 2011 , Hayashida et al 2003 . Although support from studies are insufficient, a lot of literatures reveal that the basic treatment of thromboemboli due to deficiency of protein C and S is anticoagulation (Lipe & Ornstein 2011 , Kattel et al 2011 , Hayashida et al 2003 . While antiplatelets clopidogrel resistance can be handled by increasing clopidogrel dose of 600 mg pre-PCI then maintenance dose 150 mg/day, or replacement of thionepyridine type with other types that deliver meaningful outcomes, such as prasugrel, ticlopidine, or ticagrelol combined with aspirin. Aspirin should not be discontinued for 6-12 months, so as to reduce the incidence of stent thrombosis (Kattel et al 2011 , Tiong et al 2003 , Hayashida et al 2003 .
The next question is when do we have to suspect a patient as having PCI failure given the high rarity of this disorder? Until now there has been no recommendation when we have to check the levels of protein C and S, or hematologic examination on other causes of thrombophilia in a patient undergoing PCI. Selection of which patients should be examined becomes important, given the examination fee is not cheap. A study found that a complete hematologic examination is not recommended as a routine examination. Hematologic examination is only performed in patients who experienced recurrent episodes of thrombosis after other causes are removed. Tests to find the cause of thrombophilia is also recommended to be done gradually in Phase 1 and Phase 2. Phase 1 includes sensitive Creactive protein levels (hsCRP), fibrinogen, VWF Ag, factor VII, activated protein C resistance (clotting test), homocysteine , folic acid, B12, D-dimer, Lp (a), anticardiolipin antibodies, lupus anticoagulant. Phase 2 includes protein C, protein S, antithrombin III, factor V Leiden, and euglobulin clot lysis time (Hayashida et al 2003) . With this gradual examination, we may expect to save costs in patient examination.
CONCLUSION
Further investigation of patients with sub-acute stent thrombosis after PCI procedure shows clopidogrel resistance and protein S deficiency. This causes the patient fell into a hypercoagulable conditions that increased the risk of thrombosis. The management in this patient group is still an issue due to the rarity of the data. However, the choice of reperfusion strategy in the form of PCI is considered to be the best choice, although the risk of stent thrombosis is higher than that in normal population. This was followed adjunct therapy with double standard antiplatelet therapy of aspirin combined with other than clopidogrel and anticoagulants.
